Comparative analysis of highly defined proteases for the isolation of adipose tissue-derived stem cells.
Before the potential of adipose tissue-derived stem cells can fully be exploited for a broad scope of tissue-engineering and cell-based therapeutical applications, an effective and reproducible method for isolation is needed. To comparatively analyze five highly defined protease formulations, Blendzyme 1-4, liberase H1 and a crude collagenase mixture in the course of digestion that consisted of three 1-h intervals. The resulting digests of human adipose tissue aspirates were evaluated for the yield of nucleated cells, viability and frequency of specific lineages, in particular CD90, CD34 and CD45, by flow cytometry. The functionality of the cells was assessed as to the colony-forming capacity in limiting dilution assays. Based on all evaluation criteria, Blendzymes 1 and 2 and liberase H1 demonstrated a superior performance and highest consistency. Blendzyme 3 clearly underperformed compared with all other enzymes, and the performance of the rest of enzymes appeared erratic. As for the length of digestion, a 2-h interval appeared optimal when weighing both the yield and functionality of the cells in the stromal vascular fractions obtained from different adipose tissue samples. Our results demonstrate that the highly purified proteases provide a valuable alternative to crude collagenase preparations, especially in scenarios where a high definition and reproducibility of the digestion process is of importance.